Abstract. This paper proposes a test for neglected heterogeneity in continuous-time hazard rate models that can be done easily using generally available program packages. It is a score test appropriate for cases in which the variance of the heterogeneity is small and it can be applied quite generally, provided that the generalized residuals can be calculated.
Introduction
In recent years, the increasing availability of event history data in biomedical, economics and social science research has led to the widespread application of continuous-time hazard rate models. When using such methods, researchers often assume that they have measured and included the relevant causal influences in the model. But most scientists will agree that in any particular empirical analysis, this is hardly ever the case. Usually some important factors could not be measured or were ignored, creating a spurious change over time in estimated transition rates.
There is a growing literature addressing the issue of omitted variable bias and the problems of how to test and parametrically represent unobserved heterogeneity in continuous-time hazard rate models (cf., for example, Tuma, 1985; Heckman and Singer, 1984; Tuma and Hannan, 1984; Chamberlain, 1985; Trussell and Richards, 1985; Waldman, 1985; Galler and Poetter, 1987; Arminger, 1987) . Unfortunately at this point, computer programs designed to alleviate these problems are very specialized and not available to everyone.
The purpose of this paper is, therefore, to propose a test for neglected heterogeneity in continuous-time hazard rate models that can be done easily using generally available statistical program packages, like GLIM (Roger and Peacock, 1983) , SAS (1985) or BMDP (Petersen, 1986a (Petersen, , 1986b . We do this in three steps. First, we show how unmeasured heterogeneity creates spurious time dependence in observed transition rates. Second, we propose a test procedure which detects this kind of misspecification. Finally, we give an example of the application of this test, analyzing career trajectories of German men from three birth cohorts.
Testing for neglected heterogeneity
Models for event history data are usually specified in terms of the hazard rate. Let T denote the random duration and let x be the vector of measured covariates. Then the hazard rate is given by i2(tlx) = j;at & P(t Q T < t + AtlT < t, x).
Survivor function and density function are S(tlx) = exp (-j~4slxNL+ (2) f(tl-4 = Ytl4wlx). In (1) it is assumed that the variation in the hazard rate depends only on variation in the measured covariates, i.e, we have assumed that all relevant causal variables have been included in the model. But in many applications there will be variation in the hazard rates that is not adequately measured by the variables in x. If such unmeasured heterogeneity is important, then neglecting it will give biased estimates. Let us consider an example. Suppose that a population is divided into two subpopulations x, and x,, and that in each subpopulation the hazard is constant, but the two hazard rates are not equal, e.g. Furthermore, let pi be the probability that an individual belongs to subpopulation i, i = 1, 2. The hazard rate in the population is then CfttlXi) 'Pi A(t) = i qtlx,) .p;'
